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Poultry Quantitative peR Analytical Summary

December 4, 2007

Overvew:

The objective of this project was to quafy the number of poultr-specific Brevibacteria

biomarker gene copies contaned in water, soil, and/or litter samples using quatitative polymerase
chain reaction (qPCR). The client is Camp, Dresser and McKee. Table i describes the sample matrx
and the condition of the samples upon arival to the analytcal laboratory. 

Table 1. Description of samples and volume or mass fitered for DNA extrction.
Matrix Condition Volume Filtered (mL) Dr

Sample ID Date Sampled Received/Observations Mass Extracted (2)
16853-7-24- Watrl7-24- Cold/ottle inta 250
3299 M. Kiler-7-25-06 Watrl7-2S-06 Cold/otle intact 250
56287-7-13-06 Waterl7-13-0 Cold/le inta 250
BS-35-S0-9-23-05 SoiV9-23-05 Cold/seed bae 0.5
BS-HFS-22-SD Soil Cold/seled bae 0.5
EOF27-6-8-05 Water/6-8-05 Cold/le inta 500
EOF28-6-8-05 Water/6-8-05 Cold/ottle intact 500
EOF-SPREAD07-S-4-06 Water/S-4-06 Cold/le intact SO

EOF -SPREADS3B-5-4-6 Water/S-4-06 Coldlttle inta 100
EOF-SPREAD71-S-9-06 Water/S-9-06 Co1d/le intact 150
FACl-6-20-06 Litter/6-20-06 Cold/seed bae 0.25
GFl-3-9-06 Watel3-9-06 Co1d/ottle intact 110
GPGW-OS-25-11-28-06 Waterl 1-28-06 Coldlttle inta SO

GPGW-09-1 1-1 1-30-06 Waterll-30-06 Cold/le inta so
GP-GW-Tuml:-OI Water Cold/le inta 1000
HFS-02-PEA-5-4-06 Water/5-4-06 Cold1ttle inta 250
HFS04-7-27-0S Waterl7-27-OS Coldlnle inta 250
HFS04-BFl-7-13-05 Waterl7-13-0S Cold/le inta 550
HFS04-BF2-0 I-S-I-06 Watr/8-1-06 Coldlnle inta 500
HFS-04-EV ENT A -5- 11 -06 Water/5-11-06 Coldlttle inta 40
HFS-04PEAK-3-10-06 Water/3-10-06 Coldlbttle intact 375
HFS08A-6-1 5-05 Water/6-1S-0S Coldlttle intact 500
HFS- 14-PEAK-4-25-06 Water/4-25-06 Coldlnle intact 150
HFS 1 6-BF2-01-8-27-05 Water/8-27-0S Coldln1e intact 250
HFS20A -6-15-05 Water/6-15-05 Coldlnle inta 500
HFS-20-EVENT-S-IO-06 Water/S-IO-06 Coldltte inta 500
HFS2 i -8-20-05 Water/S-20-05 Cold/n1e inta 250
HFS-21-PEA-5-4-6 Water/5-7-06 Cold/le inta 150
HFS22-BF2-0 i -8-28-05 Wat/S-28-05 Coldlttle inta 500
HFS-22EVENTB-5-31-06 Water/S-31-06 Coldlttle intact 500
HFS-22PEAK-4-4-0 Water/4--06 Coldlnle inta 250
HFS-23G-5-4-06 Wate/S-4-06 Coldlttle intact 100
Huesis-7-20-06 Waterl7-20-06 Coldlttle inta 250
L.Chrste- 7-20-06 Waterl7-20-06 Cold/n1e inta 250
LAL 1 O-A -4-6-26-06 Soil/6-26-06 Cold/seaed bae 0.26
LALI1-C-2-6-28-06 Soil6-28-06 Cold/seed bae 0.57
LAL12-A-2-Q-7-6-06 SoiV7-606 Cold/sealed baa 0.27
LAL12-D-2-7-7-06 SoiV7-7-06 Cold/seled bai 0.24
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Matr CondItion Volume Flltered (mL) Dr
SamDle ID Date SamDled ReceivedObservations Mass Extncted (I!)

LAL-15B-2-Q-7-19-06 Soil/ - I 9-06 Cold/seled bae 0.62
LAL-18-A-2-0-8-16-06 SoiVS-16-06 Cold/seaed bai 0.26
LAL5-A-2-6-13-0 SoiV6- 13-06 Cold/seaed bai 0.3S
McGARHWell#I-7-7-06 Waterl7-7-06 Coldlottle intat 100

RS-120-BlQ-S-9-0 Wat/S-9-06 ColdItte int 250
RS-121-BTQ-S-11-06 Watr/S-11-06 Coldltte inta 350
RS-246BlO-S-9-06 Water/S-9-06 Cold/tte intact 350
RS-345-BIO-S-ll-06 Water/8-l1-06 COld/tte intct 500
RS-349-BIO-S-ll-06 Water/8- 11-0 Coldltte int 350

RS-350-BlQ-S-16- Water/8- 1 6-06 Cold/tte inta 350
RS-75-BIO-8-IO-06 Water/S-10-06 Coldlottle inta -- 250
RS-793-5-3-07 Water/5-3-07 Coldlottle inta 240

RS-90I-S-9-06 Water/8-9-06 Coldlotte intct 250
RS-FL YCREK-5-S-06 Water/5-5-06 Coldlotte intact 150

RS-ILLRIVER-O 1-4-30-0 Water/4-3 0-06 Coldlotte inta 150

RS-OSAGE-5-5-06 Wat/5-5-06 Coldlottle intact iso
RS-PRICECREEK-Ol-429-0 Water/4-29-6 Cold/tte intact 150

SALSPR-6-2S-06 Water/6-2S-06 Coldlttle inct 150

SBC2-4-25-7 Water/4-25-07 Cold/ttle inta 100

SO-067-O i - i 0-11-05 Water/10-ll-05 Cold/tte intact 500

SDread-029-4-25-06 Water/4-25-06 Coldlttle intt 100

Surad30-01-3-31-0 Water/3-31-06 Co1d1tte inct 125
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The saples arved in good condition at 4°C. All saples were reeived within 24 hours of sample
collecton. Upon arval, the samples were fiter and froze for storage at -SO°C until the DNA extraction

was performed. Following DNA extcton, the saples were first subjeced to polymere chain reacton

(PCR) using universl bacterial probe in order to verity amlifiable DNA was present in the sample. In
addition, for the 16S rRNA gene, a ''nested'' qPCR approach can be applied in which the universal bacerial
PCR-amplifed DNA is used as the template in a qPCR reaction. Although the results from the nested qPCR
cannot be quantified per se, they can be used to lower the detect limit for the qPCR in order to determine if
the poultr-specific Brevibacteria biomaer gene is preset at concetrtions lower than the method detect

limit (MOL) using the groundwate DNA extctons. The results of these studies are described here.

Methods:

DNA Exaction. For soil and/or litter saples, DNA was extcted from 0.25 g of soil or litter using
the FastDNAQiSPIN(l Kit for soil protocol. For surface wate shipped to the laboratory, between 100 and
1,000 mL of groundwater was fitered through a Supor-200, 0.2 J1m filter. The fiters were frzen at -SO°C
and then shattered. Nex each sample tube was amended with 2 mL of DNA-fre water, vortexed vigorously
for 15 minutes, and the liquid volume was parioned into DNA extrction tubes. DNA extractions were
performed using the FastDNAIiSPINQi Kit for soil according to the manufacter's instrctions. All DNA
extctions were cleaned using an ethanol precipitation method. Community DNA was elute in nuclease-
free wate (SO iiL) and stored at -20°C.

Amplifcatin of Bacteria. The PCR was used to amplity nearly full-lengt 16S rDNA genes from

Bacteria. Each 2S-iiL PCR reaction included 1 X PCR buffer, 1.5 mM MgClz, 0.5 ii each 8F foiward and
907R revere primer, 1 u/50uL Taq DNA polymerase, 0.2 mM dNf, 1 iiL template DNA, and 20 iiL
molecular-gre water. Amplification was performed on a MJ Research Peltier Graient thermocycler using

the following regime: 94°C (5 min) followed by 30 cycles of 94°C (1 min), 53.5°C (1 min), and noc (i min,

50 sec). The reaction was finished with an additional 7 minutes at noc. PCR products were examined by
ultraviolet (UV) light in a 1 % agarose gel stained with ethidium bromide to confi specificity of the
amplification reactions.

SepharoJe Cleanup. Any sample not amplitying in the PCR was processed though a Sepliarose
CL-4B (Sigma-Aldrch) size exclusion gel chromatogrphy cleanup. Briefly, the micro-bio spin columns
(Hio-Rad) were packed with sterile Sepharose CL-4B and washed with Tris-HCI buffer (pH 8). The saple
was added to the packed gel column and eluted by spinning in a micro-centrfuge.

Detection of a Poultry Specifc Brt!lbiicterla Blomiirker. The qPCR methods for assing the i 6S
rRNA gene are very sensitive in detecting specific DNA frments. The detection limit for the metods used
is approximately 6 gene copies per iiL of the DNA extrction. Biomarker DNA was cloned into a plasmid
and was used as the source of the quantitative stadards used in the analysis. Plasmid DNA containing the
taget 16S rRNA gene from the poultr-specific Brevibacteria biomaer was purified and quatified
fluorometically. Based on the known size of the plasmid and insert DNA concentrtions were converted to
insert copy numbers. A dilution series spanning seven orders of magnitude was generated using known
concentrations of each plasmid. Amplification and detection of the DNA was performed using the MJ
Chromo-4 System. The acceptace criterion for the stdard curve is a linea RZ value of greater than 0.995.

To determne qPCR reults, sample DNA diluted to a final concentrtion of IS ng/S ilL DNA was
combined with following reagents to reach a final concentrtion of iX SYBR Green Master Mix and 0.5 iiM
i 57F and 727R primer and water to reach 20 iiL and 5 iiL, respectively, of dilute sample DNA.
Amplificaion was performed on the MJ Resrch PTC-2004 thennocylcer using the following regime: 50°C

(2 min), 95°C (15 min), 40 cycles of 95°C (30 sec), 60°C (1 min), plate red and 50°C (5 min). The melting
cure wa determined using the following protocol: heat from 60°C to 90°C, by 0.1 °c increments, holding
for 5 seconds before reading the fluorescence of the samples.
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Nested qPCR results were determned by purifying the PCR products using the QIAquick PCR

Purification Kit, as per the manufaer's protocol, and then runnng the purfied samples though qPCR, as
described above.

QA/QC Requirements. To determine if and where potential contamination or interference occurred
during saple processing, positives and reagent blans or negatives and matrix spikes of the PCR and qPCR
samples were prepared. A positive control consisting of pure DNA (known to amplify by specific DNA
primers) was used for the PCR and qPCR procedur. A matrix spike consistng of pure DNA (known to
amlify by specific DNA primers) was used for the PCR and qPCR proceur. Negative contrls consisted of
water-only blans for the PCR and qPCR procedure. The qPCR reactions were run in triplicate for each
sample to determine the reroducibilty of the method.
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